Using Molecular Docking to Compare Toxicity of Reactive Chemicals to Freshwater and Marine Luminous Bacteria.
Vibrio fischeri is a marine luminous bacterium that has been widely used in toxicity bioassays, while Vibrio qinghaiensis sp.-Q67 is a newly found freshwater species which is more suitable for the tests on freshwater samples. However, there is a sensitive difference between these two species due to the media, chemical modes of action and the tested species. It remains unclear how these factors induce toxicity changes in luminous bioassays. Therefore, by using molecular docking between reactive chemicals and the target proteins of Vibrio fischeri and Vibrio qinghaiensis sp.-Q67 respectively, the sensitive difference was explored from the angle of amino acid residues that involved in the interactions. Mutation of amino acid residues was performed to investigate the role of these amino acids in the interactions and the most important amino acid residues in toxicity effect were found. The results suggested tat the most important amino acid residues in toxicity effect would affect the binding affinity between chemicals and target proteins of Vibrio fischeri and Vibrio qinghaiensis sp.-Q67, and then induce distinct toxic effect on them. As there are fewer toxicity data for freshwater Vibrio qinghaiensis sp.-Q67 than for Vibrio fischeri, this study helps to take advantage of the plentiful toxicity data of Vibrio fischeri to predict toxicities of freshwater samples.